Cytokine-stimulated human mesothelial cells produce chemotactic activity for neutrophils including NAP-1/IL-8.
To test the hypothesis that mesothelial cells play a role in regulating inflammatory responses within the pleural space, we examined neutrophil chemotactic activity released by cytokine-stimulated mesothelial cells. Human mesothelial cells were isolated from patients with transudative pleural effusions and cultured. The purity of the cell population was assessed by morphologic, immunocytochemical, and biochemical characteristics. Confluent fourth passage mesothelial cell plates were exposed to varying concentrations of the recombinant human cytokines IL-1 alpha, TNF-alpha, or IFN-gamma, or Escherichia coli endotoxin (LPS). Polymorphonuclear neutrophil (PMN) chemotactic activity in the conditioned media was measured in microchemotaxis chambers. Although none of the cytokines demonstrated inherent chemotactic activity, each stimulated mesothelial cells to produce PMN chemotactic activity in a dose-dependent manner. TNF-alpha stimulated the release of the greatest quantity, whereas stimulation with IFN-gamma and IL-1 alpha resulted in the release of lesser but still significant quantities of PMN chemotactic activity. By contrast, LPS did not increase the basal level of chemotactic activity produced by the cells. The cytokine-induced chemotactic activity was proteinaceous, required de novo synthesis, and had a predominant m.w. of 10,000. Significant quantities of immunoreactive neutrophil-activating peptide-1 (NAP-1)/IL-8 were detected in mesothelial cell supernatants after stimulation with each of the cytokines. The neutrophil chemotactic activity of supernatants from mesothelial cells stimulated with either IL-1 alpha or IFN-gamma was completely neutralized with rabbit anti-human NAP-1/IL-8 polyclonal antiserum. The same antiserum neutralized the majority, but not all, of the neutrophil chemotactic activity in supernatants from TNF-stimulated mesothelial cells. Stimulated mesothelial cells also expressed an inducible mRNA transcript that hybridized with a specific oligonucleotide probe for human NAP-1/IL-8. These observations provide a mechanism whereby mesothelial cells could respond to inflammatory stimuli in the underlying lung and regulate inflammatory responses within the pleural space.